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WINDS,

Prevoiling Winde—Are shown by the arrows upon Chart No, II. A somewhat unusual prevalence of
NF. winds is reported from most stations east of the Rocky Mountains, in which respect the past April
offers a striking contrast to April of 1875 and 1876, and nccords move nearly with April 1874, Westerly
winds have prevailed as usual at the Rocky Mountain and Pacific coast stations, but east of the Rocky
Mountains, they are reported only from Pembina, Fort Sully, Yankton and Memphis, NW., Wilmington,
S\, at Pike’s Penk, S\, and at Mt. Washington, N.

Total Movements—The largest total movements for the month are: Breckenridge, 10.080 miles; Cape
May, 11,175 ; Cape Lookout, 12,734 ; Dudge City, 12,733 ; Indianola, 11,117; Kittyhawk, 12,118 Pike’s
Peank 14,341; Sandy Hook, 10,029, The smalléest moveinents are: Augusta, 3.817; Lynchburg, 3,006 ;
fli\’!wh\'i“e, 3,376 ; Baltimore, 4,264; Burlington, 4,561 ; Montgimery, 4,891 ; Shreveport, 4,327 Spring-

cld, 4,375. :

Highest Winds.—\Vind-velocities of 50 miles or over are reported from Signal Service stations as
follows: Atlantic City, 9th, NE., 50, Breckeoridge, 21st, N., 57; Cape Heury, — 75; Cape Lookout,
10th, N., 68, 14th, N., 80. (the total movement was about 2,500 miles in 48 hours,) 28th, SW., 56; Charleston,
—— — 55; Denver, 18th, — 60; Dodge City, 21st and 271h, — 60; Galveston, 24th, N, 72; Pike'’s Penk,
21st and 22nd, — 84, Smithville, 18th and 28th, —— 50; Toledo, —— — 58; Yankton, 1st, — 56; Mt.
Washington, 6th, — 96; San Diego, W, 75.

Local Stormz, Tornadocs, &¢.—~Tocal storms are reported as follows: On the 1Ist, at Pembina, Dak., n
severe *“blizzard * occurred, consisting of a northerly gale, with drifting snow and very low temperature,
followed by clear, eold weather.  Qu the 10th, at Santa Fe, n NE. gale occurred. and a severe snow-storm,
impeding travel. On the 18th a toruado was repor-ed in southern Kansas, while at the Signal Service
station at Leavenworth the barometer fell to 29.11, with high winds and heavy rains.  On the same date
tornadoes were reported in Missouri and central Tennessee. It is probable that these tornadoes were distinct
from each other—their connection with storns No. VII is mentioned on a preceding page. At Fort L.yon,
Col., there prevailed, during the duy, a violent wind-storm from the N.  On the 22nd\the observer at Dodge
City reports that, at 5:30 p. m,, a strong whirlwind was seen approaching from the SW.; the clouds above
had also a rapid whirling motion; on reaching the river a waterspout was immediately formed, shooting
rapidly npwards, with a sinnous motioa, cstimated to he about 600 feet high, with a diameter at base of 8-
fect. At 5:45 p. m. the wind chopped around to the N., with hravy hail. "On the 24th Galveston was vis-.
ited, at 5:40 a. m., by u terrific thunder and wind-storm, accompanied by heavy lml]: :\l.tendmg. low barome-
ter No. IX. The wind which was from the N. attained a velocity of 72 {nlles‘wuh'm 5 minutes of the.
commencement of the blow.. A scries of gales nud local storms occurred in this neighborhood from the
2% to the 29th. On the 26th a violent rain-storm occurred at Memphis, and severe local storms in Indian

Territory and Texas.
VERIFICATIONS.

Indications.—The detailed comparison of the tri daily weather “Indications” with the telegraphic
weather reports for the succeeding twenty-four hours shows a percentage of omissions 0.6.  The genern'l
average percentage is 85.7 per cent.  Qut of 3,580 p.'cdictions,~2,640, or 78.7 per cent, have betj_n f.'ully.verl-
fied ; 236, or 6.6 per cent, have been 1hrec-fourths verified ; 439, or 12.8 per cnt, have'heen half venﬁe(.i;
86, or 2.4 per cent, have boen one-fourth verified ; 159, or 4 4 per cent, have fuiled. The percentages for
the four clements have been: Weather, 91.6; Wind, 83.3; Temperature, 82.6; Barometer, 83.3." The
Percentages by geographical distriets have been: New Eng];m(l, 82.3: Middle Atlantic S}ut(\s. 84.8; South
Atlantic Stutes, 86.1; Kast Gulf Stutes, 86.4; West Gulf States, 88.0; Lower Lakes, 85.8; Upper Lakes,
86.1; Tennessce and Ohio valley, 88.1; Upper Mississippi valley, 84 9; Lower Missouri valley, 85.0.

Cautionury Signals.—During the month 156 Cautionary Signals have been ordered for stations on the
Gulf and Atlantic coasts and the Lakes. Of these, 117, or 75 per cent, were justified by subsequent high
winds within one hundred miles of the station where they were displayed, and 39, or 25 per cent, were not
Justified so fur as known. Seventy-one instances of high winds, when no sugnn]:s were dls‘pluyed, have also
been reported from these stations during the month. Telegraphic communication with Cape_Lookout was

lnterrupted during the entire month,
NAVIGATION.

Stage of Water.—In the table on chart No. III is shown the highest and lowest l"Cll.dl!]gS.Of river-gauges,
With the respective dates. At the close of the month the Red river and the lower Mississippi were from 8 to
11 feet higher than at the beginning, The upper Mississippi was 3 feet higher. The upper Missouri was
Several feet lower. At other river stations the water has fluctuated irregularly during the month.

Opening of Navigation.—The following reports have been received relative 1o ige in rivers and harbors
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and the opening of navigation: Duluth, first boat left 29th. Chicago, 3rd, ice disappeared from harbor.
Milwaukee, 25th, first vessel arrived {rom the Lower Lakes, being five days out from Cleveland. Mar-
quette, 15th, ice in bay. Escanaba, 18th, ice moving out of Green Bay; 21st, ice moved from docks. Ice
clearing out of the Straits of Mackinaw, 13th. Alpena, 20th, first vessel arrived. Northport, Mich., 20th,
ice left harbor; 22nd, first boat. Port Huron, 23rd, first steaner arrived from Detroit, but much ice re-
muained, and on the 30th forty vessels were still ice-bound. Detroit, 12th, navigation opened, first vessel
arrived. Toledo, 19th, first boat arrived from Alpena; 220d, first vessel left. Cleveland, 10th, navigation
open to Detroit. Erie, 21st, navigation opened ; Lke clear of ice 24th. Buffulo, Tth, harbor free from ice,
and first vessel left 14th; on ‘2Tth, first vessel arrived from Toledo.. Rochester, 6th, first vessel arrived.
Oswego, 19th, first vessel arrived. Bismarck, 1st, ice-gorge; 10th, navigation opened. Omaha, 6th, flont-
ing ice. St. Paul, 2nd, ice moving down in large quantities; 16th, navigation opened. Moorhead, Minn.,
7th, Red River of the North began rising; 15th, ice moving; 20th, first boat arrived. Pembina, 18th, s ce
breaking ; 23rd, first steamer arrived. West Waterville, Me., 17th, ice cleared from Snow pond. La ke
Village, N. H., 22nd, ice went out of Lake Winnepisscogee. West Charlotte, Vt., 2nd, Luke Champlain
clear of ice. Luncuburgh, Vt., 10th, ice went out of Connecticut river. Geneva; Wis, 12th, Gefieva £nke
clear of ice. Neillsville, Wis., 3rd, ice broke up in Black river; 22nd. river clear. N-rfolk, Va., Oth,
highest water since 1846. Charleston and Savannah; 13th, were flooded by high tide. Indianola,24th and

25th, town flooded by high tide. :
TEMPERATURE OF WATER.

The temperature of the water'is shown by the table on chart No. II. Tt will be noticed that along the
Atluntic coast the temperatures have increased very uniformly from 34° to 31° at Fastport to 81° and
69° at Key West. - On the Gulf coast they have ranged from 60° to 71°. On the Lakee, the somewhat
abnormal maxima of 60° and 61° are reported at Grand Haven and Tolcdo, but for the rest of the Lake
stations the range is from 38° to 51°. The average tcmperature for the Upper Lukes is apparently 1° or
2° lower than for the Lower Lakes,

River Temperatures.—In the Missouri, temperatures from 34° to 60 ; in the Ohio, from 43° to 58°; in
the Tenvessee and Cumberland rivers, 539 to 61°; in the Mississippi, 33° to 61°.

Occan Water, Temperatures and Densitics—According to the meteorological observations made on
board of the Pacific Mail Steamship Alaska on her voyage from San Irancisco to Yokohama, November
1st to 30th, 1876, the specific gravity, reduced to n uniform temperature of 60°, of the water observed at
noon each dayv, at 18} feet below the surface, was as follows: 4, from Nov. 1st at San Francisco to the 12th
at long. 160° W. of Greenwich ; 8, from Nov. 13th at long. 163° W. to Nov. 17th at_long. 1774° \W.; 4.5,
Nov. 19th long. 179 E. to Nov. 21st long. 174 E; 5, Nov. 22nd long. 170° E. to Nov. 80 at Yokohama

long. 140°.
ATMOSPHERIC ELECTRICITY.

Thunder-storms occurred as follows: 1st, Ala., Ill, Ind., La., Mich., Miss., Ohio, Penn., Tenn., Tex.,
Wis.; 20d, Dak., N. C., Fla., Ga.; 8rd, Miss., Fla., Ala.; 4th, Ill., Ind.; 5th, Kan., Miss., Penn., Tex, Iud.
Ty.; 6th, Ala., Ga., Ill., Kan., Minn., Miss,, N. C., Ohio, Tenn., Tex., Ind. La.; 7th, Ala., Dak., Col., Fla.,
Gu., Kan., La., Miss., N. C,, 8. C., Teun., Tex., Minn., Ind. Ty.; 8th, Fla,, Ga.. Miss.,, N. C., 8. C;; 9th, Ga.,
N. C., Tex.; 11th, Tex.; 12th, Fla.. Ga., La., Miss,, Tex.; 13th, Ga, Ohio, 8, C.; 14th, Dak., Kun,, Minn.; -
15th, Towa, Kan., Wis., Ill; 16th, Dak., Col., Ill,, Ind., Iowa, Kan., Minn,, Neb,, Ohio, Penn., Ind. Ty., \WV.
Va.; 17th, Dak., Coun., Il Iowa, Kan., Minn., Mo., Neb., N. J., N. Y., Ohio, Teun., Tex., Vu., Wis,, Ind. Ty.,
W. Va,, D.C,; 18th, Ala,, I, Ind., Towa, Kan., La., Neb., N. C., Ohio, Penn., Tenn., Tex., N. J., Ind. Ty.,
Ky.; 19th, Del, Iil,, Ind., Md., Mo., N. J,, N. Y., N. C, Ohio, Penn., Tenn,, Va,, 8. C,, I'la., Ky., W. Vau,,
Ga., D. C.; 20th, Canada, Conn., Fla., Mass,, N. J., N. Y., Va., Ohio, Ga,; '21st. Dak., Minn.; 22nd, Duk,.
Kan., Minn., Neb., Ohio, Ind. Ty.; 23rd, Ill., Iowa, Kan., Lw., Mich., Minu., Ma., Miss., Neb., Ohio, 8, C,,
"Tex., Wis., Ind. Ty.; 24th, Ind, Kan., Md., Ohio, Penn,, Tex., N. Y., Ky, N, Mex., D. C, Cannda; 25th,
Tex.; 26th, Ala, Ind,, Kan., Tenn.. Tex., Ind. Ty.; 27th, Ala, Ill, Ind,, La, Miss., N. C., Ohio, Tex., Iowa,
Mo.; 28th, Ala., Fla., Ga., Ind, Ky., La,, Md., Mich., N. J., N. Y., N, (., Ohio, Penu., WV, Va,, Canadu;
29th, Conn., Del., Ga., Md., Mass., N. J., N. Y, N. C,, Penn., 8. C,, Va., Fla,, D. C.; 30th, Conn., Del., Fla., -
Me, N. Y., N.J, N.C, Mass.

Auroras are reported as follows: 5th, Duluth and Pembina; 7th, observed at 24 stations as follows: in
Mich., 4; Mass., 3; Dak., 2; N. Y., 9; Conn,, 1; Me,, 2; N. H., 1; N.J., 1; Vi, 1; Canada, 1. 8th, Buffalo and
Rochester, N. Y.; Port Auron, Mich., 9th, Gurdiner, Me.; Canonsburg, Pcnn,; Mt. Forest, Canada.  12th,
Boston, Mnss. 13th, Lunenburg, Vt.; Wautoma, Wis. 14th, observed at 76 stations as follows: Mich., 7;
N.J., 6; Me., 9; Mass., 8 N.Y., 15 Vt.,5; Penn,, 3; Dak,1; N. H, 4, W, Va,1; Wis, 3; Conn., 3;
D. C, 1; 1l 2; Ind,1; Iows, 8; Ohio, I; Va, 2, Canada, 1. 15th, Palermo and New York City,-
16th, Fort Preble, Me.; Mystic, Conn. 28th, Vevay, Ind; Monticello, Iowa.



